INTRODUCTION
This report presents the results of a comparison in the area of vibration (quantity of acceleration).
It was agreed in the technical protocol [1] that the comparison reference values (CRVs) be obtained from the NMISA primary vibration calibration system [2] and the degrees of equivalence between the values of the participating laboratories and the CRVs be determined.
The Technical Protocol [1] of April 2012 specifies in detail, the aim and the task of the comparison, the conditions of measurement, the transfer standards used, measurement instructions, time schedule and other items. A brief overview of the protocol is given in the sections 4 to 6. Section 2 lists the participants with the task of the Inter Laboratory Comparison (ILC) described in section 3. Section 7 deals with the measurement results, artefact stability analysis and degrees of equivalence. In section 8, possible correlation between the Comparison Reference Value (CRV) and the NMISA results is investigated.
PARTICIPANTS
Three laboratories, namely Kenya Bureau of Standards (KEBS), National Metrology Institute of South Africa (NMISA), and Brüel & Kjaer Calibration Laboratory (BKSV) participated in the comparison as shown in Table 1 .
TASK AND PURPOSE OF THE COMPARISON
The aim of the comparison was to compare measurements of the sensitivity of accelerometers as measured using secondary (back to back) means in accordance with ISO 16063-21 "Vibration calibration by comparison to a reference transducer" [3] .
During the circulation period the three laboratories calibrated two accelerometers (see section 5), as the transfer standards.
The laboratories were tasked to measure the magnitude of the sensitivity of the accelerometers at different frequencies and acceleration amplitudes as specified in section 4 and clause 3 of [1] . The reference surface was defined as the mounting surface of the accelerometer. For the double ended accelerometer, the bottom mounting surface was defined as the reference surface. This accelerometer was viewed as a single ended accelerometer for the purpose of this comparison only.
Dependent on the participating laboratory's measurement capability (MC), the sensitivity reported excluded effects from the applicable conditioning amplifier/power supply unit (PSU) used. For all instances, the participating laboratory provided the amplifier to be used. If the sensitivity reported by the laboratory included effects by the amplifier, these effects were taken into account in the reported uncertainty of measurement (UoM). No amplifier/PSU accompanied the circulation of the transfer standards. 
CONDITIONS OF MEASUREMENT

TRANSFER STANDARDS
During the preparatory stage, NMISA investigated the characteristics (long-term stability, linearity, etc.) of the reference standard accelerometers (property of NMISA) to be used as transfer standards. The following accelerometers were selected:
Accelerometer 1: Brüel & Kjaer 8305 S serial number 1033874, with nominal sensitivity of 0.1 pC/(m/s 2 ).
Accelerometer 2: PCB 301M15 serial number 1032, with a nominal sensitivity of 10 mV/(m/s 2 ) .
Stability measurements for both accelerometers were made at the beginning, middle and end of the circulation period using NMISA primary calibration system [2] . The results of these stability measurements are given in section 7.
CIRCULATION TYPE AND TRANSPORTATION
Each participating laboratory was accorded three weeks for measurement. At the beginning, middle and the end of the circulation the transfer standards were measured at the NMISA laboratory using primary means [2] in order to determine reference values and to monitor the stability of the transducer sets.
The transfer standards were transported in a metal case via courier or by a representative of each participating laboratory in the following order.
NMISA
RESULTS OF THE MEASUREMENTS
Monitoring of stability
The two transfer standards were monitored for stability in the beginning, middle and end of the circulation period using primary means [2] .
The laboratory used calculated E n values as a stability evaluation measure. The method used for the evaluation of the measurement results was to calculate the deviation, E n , normalised with respect to the UoM as follows:
where s is the standard deviation of the sensitivity values over the comparison period. U c is the expanded uncertainty of measurement of the NMISA. |E n | ≤ 1 were considered acceptable.
Stability results for the two sensors; Brüel & Kjaer 8305 S and PCB 301M15, are given in Table 2 and Table 3 respectively and illustrated in Figure 1 and Figure 2 . The values reported for the PCB 301M15 sensor suggested a change in sensitivity with time of up to 1 % from the beginning to the end of the circulation period. The effect of this change was compensated for by an increase in the uncertainty of the CRV for the PCB accelerometer. No correction was applied to the data reported by the participants.
Comparison Reference Value
The CRVs were obtained from the mean of measurements carried out at the beginning, middle and end of the circulation period by NMISA primary vibration calibration system.
The chi-square goodness of fit test was used to check the consistency of the CRV(x ref ) against the results of the participating laboratories (x i ) as follows: 
The consistency check fails if 
The CRVs for both accelerometers as reported by the NMISA using primary accelerometer calibration methods [2] are reported in Table 4 . Table 5 shows the results of the consistency check for the reported stability measurements over time both accelerometers.
the Participants
The participants results were communicated to the pilot laboratory via an electronic spreadsheet circulated with the protocol [1] . The official results were communicated to the pilot laboratory in the form of calibration certificates. The calibration certificates had to be issued in the same format as the laboratory would do for their customers.
Results of Table 6 shows the measurement results of the participants for the sensor Brüel & Kjaer 8305 S while the results for the participants for the PCB 301M15 sensor is reported in Table 7 . Table 8 and Table 9 show the degrees of equivalence 
In Table 8 , cells with yellow shading represent cases where Sets of degrees of equivalence as reported in Table 8 and  Table 9 for selected frequencies are shown in graphical form for the Brüel & Kjaer 8305 and PCB 301M15 in Figure 3 and Figure 4 respectively.
In section 8 using exclusive statistics [4] it is shown that any correlation between the CRV's and the results of NMISA is small as compared to the NMISA uncertainty.
CONSIDERING CORRELATION BETWEEN CRV AND NMISA RESULTS
The aim of this comparison was to compare measurements of the sensitivity of accelerometers as measured using secondary (back to back) means in accordance with ISO 16063-21: 2003 "Vibration calibration by comparison to a reference transducer" [3] . The CRVs were obtained from the mean of measurements carried out at the beginning, middle and end of the circulation period by NMISA primary vibration calibration system [2] .
However the same primary system was used to calibrate the NMISA reference transducers used in the comparison.
We adopt exclusive statistics [4] to show that correlation between the CRV's and the results of NMISA is small as compared to the NMISA uncertainty.
Let Χ be the exclusive weighted mean of the results of noncorrelated laboratories, such that where the jth or correlated laboratory (NMISA) is excluded.
Since the exclusive weighted mean Χ is not correlated with the CRV, │X -CRV│ is a simple quantitative measure of the CRV bias, also inherent in the NMISA reference transducers. 
CONCLUSIONS
The ILC reported here was planned as a single event with a protocol equivalent to AFRIMETS.AUV.V-S3. It was supposed to provide support and validation of participating laboratories' MCs in the field of vibration for magnitude sensitivity of accelerometers.
The frequency range covered the scope currently implemented by the participating laboratories.
The circulation of the artefact went without any complications. The analysis of the CRV values and NMISA submitted data indicated no discernible correlation.
The reported degrees of equivalence support the individual laboratories' MCs. 
